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Status 
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6) IEI Claim(s) T^ancT^lS is/are rejected. 
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Application Papers 

9) D The specification is objected to by the Examiner. 
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DETAILED ACTION 

This Office Action is in response to the communication filed on 5/22/03. Applicant's 
arguments have been considered, but are moot in v iew of the new grounds of rejection. Claims 
7-9 and 12-18 are pending. Claims 1-6, 10 and 1 1 have been canceled. 

Continued Examination Under 37 CFR 1.114 
A request for continued examination under 37 CFR 1 .1 14, including the fee set forth in 
37 CFR 1 . 1 7(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 5/22/03 has been entered. 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U S C 112- 

Claims 7-9 and 12-18 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claims) contains subject matter which 
was not described in the specification m such a way as to reasonably convey to one skilled in the 
relevant art that the inventory, at the time the application was filed, had possession of the 
claimed invention. Claim 7 recites "the binder comprising a mixture of a fluorine polymer and 
an aromatic vinyl -conjugate diene polymer", and further recites, "wherein the mixture of the 
fluorine polymer and the aromatic vinyl -conjugate diene polymer of the binder comprises from f' C 
10 weight percent to about 1 5 weight percent of a total weight of the negative electrode". The 
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specification only supports a binder amount of 10-15 w,% when the binder ca„™« o/the 
fluorine polymer and the aromatic vinyl-conjugate diene polymer. See page 6 and the Examples 
of the instan, specification. Claims 12 and 13 contain new matter because the total binder weigh, 
percent of the negative electrode cannot exceed 1 5 wt% (page 6). 

Claims 1 7 and 1 8 recite weight mixture ratios of the fluorine polymer to the aromatic 
vinyl-conjugate diene polymer. However, the recited weight ratios are only supported when 
polyvinyhdene fluoride (PVDF) is the fluorine po.ymer and styrene-butadiene latex (SBR) is the 
aromatic vinyi-conjugate diene polymer. See Examples 3 ard 4 regarding the ratios disclosed by 
claims 17 and !8. Note tha.SBR is the onlyspeciftc aromatic vinyl-conjugate diene polymer 
disclosed by the specification (see page 6). 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

ClaimM is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing 
to particular.y point „u, and distinctly claim the subject matter which apptican, regards as the 
invention. ^ 

The term "a non-graph'itizing carbon material" in claim 14 is a relative term which 
renders the daim indefinite. The term "a non-graphitizing carbon material" is no, defined by the 
claim, ,he specification does no, provide a s,andard for ascertaining the requisite degree, and one 
of ordinary skill in the art would no, be reasonably apprised of ,he scope of the invention. 
Specifically, i, is unclear which of the carbon material described in the specification on pages 4-5 
are "non-graphitizing carbon material". 

Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

such ,h„ ihe subj ec, „,„„. as , wbTwoSZe bl^S, » * P.'™ed and the prior M are 

having ordinary skill in ,ha an ,„ whicVS tb," SS!" % "™ * e """""" w " ™* '» ■ P™ 
manner in which , he invention was made P P " to "" b ' l «« stall no. be nega.iyed by ,he 

Claims 7-9, 12 and 14-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ozaxi e, a,., JP 06-215761, as evtdenced by Koga e, a,., US 5,565,284 and Sonobe e, a,., US 
5,527,643 and Hasegawa e, al„ US 5,609,975 and Yamada et al„ US 5,576,121. 

Ozaki teaches a nonaqueous electrolyte rechargeable battery comprising a positive 
electrode, a negative electrode, an electrolyte and a separator. The positive electrode ts formed 
by applying an active material paste to both sides (firs, and second positive layers) of an 
aluminum foil (current co.lector). See paragraph 0026. The positive active materia, may be 
LtCoC, (paragraph 0022). The negative e.ectrode contains a graphue (carbonaceous, active 
matenal and a mixed binder materia,. The binder is a mixture of a non-fluorine system organic 
polymer and a fluonne system organic poIvmer . A paste ^ ^ ^ ^ 

binder is applied ,„ both sides (firs, and second negative layers) of a copper fo.l (current 
collector,. See paragraph 0 0„ . The non-fluorine system organtc po,ymer may be styrene- 
butadiene rubber (aromatic vi„y,- c „„ JU g ate die „ e po|ymer) Md ^ ^ ^ ^ 

polyoma, be p„,yte,rafluoroe,hy,ene (paragraph 0027). The fluorine system organic polymer 
is 20-50 w,% of the mixed binder (paragraph 0016). Thus, ,f the fluorine system polymer is 50 
wt% of the binder, a weight rati o of fluorine system poller to non-fluonne system polymer ,s 
1 • > • The positive electrode and negative electrode are wound via a separator and pu, is a case to 
form a cylindrical shape cell (paragraph 0025 and Figure 1). A canboxymethyl-cellurose 
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thickening agen, may be added .0 the negative electrode (paragraphs 00.9 and 0027). The 
negative electrode material is no, limited to graphite, bu, may be carbon materia,* such as cokes, 
mesophase carbon, pyrolytic carbon, mesophase pitch and carbon fiber (paragraph 0012). 

Ozaki does no. explicitly state the binder comprises 10-15 wt% „f , hc negative electrode. 
However, Ozaki teaches the binder comprises 3-7 wt% of the negative electrode. Less 
than 3 w,% binder is inadequate and results is capacity degradation. More than 7 «* results in 
a decreased pack density, decreased conductivity and increased internal resistance. 

Therefore, the invention as a whole would have been obvious ,0 one having ordinary skill 
in the » a, the time the invention was made because one of ski,, would have found the claimed 
binder range of 10-15 wt% obvious in view of the teachings of Ozaki. Ozaki teaches tha, if the 
binder content is greater than 7 w<% a ce.l having undesirable properties, such as decreased 
conductivity, increased interna, resistance and decreased pack density, results. Thus, Ozak, 
suggests a binder content greater than 7 wr%, though i, resufts in a battery with undesirable 
properties. Thus, the burden shifts ,0 Applicant ,„ show the claimed binder range of 10-15 w,% 
ts crittcal and/or establish the clatmed binder range has unexpected results. SpecificaHy, 
Applicant must show tha, the expected result of mcreasing the binder content to 10-15 w,% does 
no, resul, in decreased conductivity, mcreased interna, resistance and/or decreased pack density 
(expected resu,, based on the teachings of the prior art), ft is well Icnown tha, increasing the 
binder con,en, of the negattve e.ectrode decreases capacity and increases internal resistance of 
the battery. This is because increasing the binder content results in less space available for the 
active materia, of the negattve e.ectrode. Less active material results in decreased capacity. 
Increasing the binder content results in greater distance between the particles of the active 
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material, thus increasing the internal resistance of the battery. This is evidenced by Koga, 
Sonobe, Hasegawa and Yamada. Koga teaches the amount of binder added is preferably about 
3-13 parts by weight per 100 parts by weight of the electrode material. Smaller amounts of 
binder material provide less adhesion whereas larger amounts of binder material result : 
insufficient cell capacity (col. 6, lines 36-41). Sonobe teaches if the amount of the binder 
excessive, the resultant electrode is liable to have too large an electric resistance and provide 
battery with a large internal resistance (col. 8, lines 44-51). Hasegawa teaches a smaller amount 
of active material undesirably lowers the capacity of the electrode while a greater amount of 
binder prevents smooth current collection that lowers the capacity (col. 1 2, lines 62-66). 
Yamada teaches increasing the binder amount of the electrode increases resistance and reduces 
the discharge capacity of the battery. All four evidence references are directed toward lithium 
secondary batteries. 
» 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ozaki et al., JP 
06-215761 (as evidenced by Koga et al., US 5,565,284 and Sonobe et al., US 5,527,643 and 
Hasegawa et al., US 5,609,975 and Yamada et al., US 5,576,121) in view of Abe et al., JP 8- 
195201. 

See discussion of Ozaki above. 

Ozaki does not explicitly teach the amount of the cellulose derivative added to the 
negative electrode. 

However, Abe teaches a nonaqueous battery negative electrode mix which is high in 
viscosity. Abe teaches that it is known to mix water and carboxymethyl cellulose (CMC) 
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together, then add polyvinylidene fluoride, acetylene black and graphite to obtain the negative 
electrode mix. Abe teaches that aggregates such as binder aggregate and carbon aggregate in the 
negative electrode mix can be reduced without the viscosity of the negative electrode mix being 
lowered. Abe teaches the CMC was added in an amount of 0.5-5 wt% as a thickener to the binder 
composition (see paragraphs [0008] and [0010]). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to include 0.1-5 wt % of CMC in a binder composition of Ozaki because 
Abe teaches this amount of CMC is known. Ozaki teaches a CMC thickening agent is added to 
the negative electrode. One of skill would be motivated to combine Abe and Ozaki because they 
both teach negative electrodes for nonaqueous batteries containing carbon material, a binder 
material and CMC. Abe is applied to show a prior art teaching of an amount of CMC added to 
the negative electrode mix. Both Abe and Ozaki teach that CMC is added to the negative 
electrode mix as a thickening agent. 

Response to Arguments 
Applicant's arguments with respect to claims 7-9 and 12-18 have been considered but are 
moot in view of the new ground(s) of rejection. 

Note Applicant states Table 2 of the specification demonstrates that the claimed binder 
content provides beneficial effects with respect to the initial capacity and the short circuit 
temperature. However, Table 2 does not demonstrate beneficial effects for the claimed binder 
range (10-15 wt%). Specifically, Table 2 shows that for a binder content of 5 wt%, the initial 
capacity and short circuit temperature results lie between those results indicated for a binder 
content of 1 0 wt% and a binder content of 15 wt %. Evidence of unexpected results must be 
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between the instant claims and the prior art of record. Since a binder content of 5 wt% falls with 
the binder content range of the prior art, Applicant has not distinguished the instant claims over 
Ozaki. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tracy Dove whose telephone number is (703) 308-8821. The 
Examiner may normally be reached Monday-Thursday (9:00 AM-7:30 PM). My supervisor is 
Pat Ryan, who can be reached at (703) 308-2383. The Art Unit receptionist can be reached at 
(703) 308-0661 and the official fax numbers are 703-872-9310 (after non-final) and 703-872- 
9311 (after final). 



Tracy Dove 
Patent Examiner 
Technology Center 1700 
Art Unit 1 745 




